Trichomonal vaginitis was first described by Donne (1836) but it was not until the end of the 19th century that the responsible organism was first demonstrated in males, almost simultaneous reports coming from Marchand (1894) , Miura (1894) , and Dock (1896). The natural history, pathology, and epidemiology of trichomonal infestation has aroused recurring interest and Trussell (1947) was able to cite 1,586 references.
Subsequent to the first reports of trichomoniasis in males, various observers reported isolated instances from time to time, but it was not until comparatively recently that systematic investigation of various groups of males was undertaken in an attempt to learn more of its nature and incidence. Thus, Allison (1943) , using a wet smear technique, was able to demonstrate the organism in 15 per cent. of a random sample of males, and Whittington (1957) , in a sample of males attending the Whitechapel Clinic, found T. vaginalis in 12 -5 per cent. of those who were white and 28 * 4 per cent. of those who were coloured.
Investigation of groups suffering, or thought to be suffering, from venereal disease was carried out also. Results have varied widely from those of Ackermann (1935) , who found no trichomonads in any of a group of 37 cases of non-gonococcal urethritis, to those of Coutts and his colleagues (1955) , who found trichomonads in 68 per cent. of a series of 2,482 Chileans suffering from non-gonococcal urethritis. Intermediate figures have been reported by Lanceley (1953)-5 -8 per cent., Whittington (1957)-15 - 3 per cent., Nicol (1958) -5i5 per cent., and Catterall (1960) 5 -5 percent. The relationship of trichomonal infection to concomitant gonorrhoea in men was investigated by Lanceley (1953) , who found it in two out of 285 cases, and by Whittington (1957) , who found it in five out of thirty.
The substantially more frequent occurrence of T. vaginalis in Negro than in white males is supported by the reports of Feo (1944) , Whittington (1957) , Nicol (1958), and Catterall (1960) .
Few features of the natural history of trichomoniasis in males have so far been described. An incubation period of 3 to 8 days for trichomonal urethritis was postulated by Coutts and Silva-Inzunza(1952) . In his series of 126 men, Catterall (1960) found that their average age was 33 years, that 14-3 per cent. were asymptomatic, 71 *4 per cent. had urethral discharge, 20 6 per cent. complained of urethral irritation, 11 9 per cent. of dysuria, and 3 * 2 per cent. of frequency of micturition. He also found that 63 5 per cent. had urethral discharge at the initial examination, that 30-1 per cent. had urethral discharge on examination in the early morning, and that only 6 -3 per cent. never had any demonstrable urethral discharge. 7 * 9 per cent. of his series were found to have urethral strictures; Allison (1943) Allen, Jensen, and Wood (1935) , followed by Drummond (1936) . Karnky (1938) found T. vaginalis in 38 out of 150 (25 3 per cent.) of such husbands, Whittington (1951) in 27 per cent., and Guttmacher and Perl (1955) 45 per cent. in the semen of the husbands of infected women. It has been established by Whittington (1957) and Nicol (1958) that careful investigation, and in particular the use of optimum culture media, can substantially increase the percentage of male contacts of women with T. vaginalis in whom the organism is subsequently demonstrated, and it has been suggested that it only requires the perfection of those mnethods for it to be established beyond doubt that trichomoniasis is a venereal disease and is invariably transmitted by sexual intercourse.
There has so far been no direct evidence that T. vaginalis can be passed on by the communal use of infected towels, flannels, lavatory seats, bed linen, swimming baths, and so on. Nevertheless, Shaw, Henriksen, and Kessel (1952) These general procedures were followed by a series of special investigations. If the patient had enough urethral discharge a moist smear and culture for T. vaginalis were taken. The culture medium used throughout the study was that described by Feinberg and Whittington (1957) . These cultures were normally examined on a single occasion after 48 hours. A trial group were examined at 24, 48, 96 hours, but these additional examinations did not appear to affect the likelihood of finding the organism and were not continued. T. vaginalis was initially demonstrated in the urethral discharge in only 3 *25 per cent. of the positive cases (Table I) . A moist smear preparation of anterior urethral scrapings was next examined and cultured. In obtaining these scrapings particular attention was paid to securing material from as far back in the urethra as possible and from several different sections of its circumference. T. vaginalis was initially demonstrated in the urethral scrapings of 67 * 7 per cent. of positive cases.
A specimen of the patient's urine was centrifuged andthe organism was first demonstrated in this way in 26 8 per cent. of positive cases.
A specimen of prostatic fluid was examined by direct smear and also cultured. In 8 6 per cent. of positive cases the organism was first found in this fluid.
Consideration was given to the inclusion of an examination of the seminal fluid in the study, and this was in fact done in a few instances, but with negative results. The difficulties encountered in obtaining specimens prevented a general investigation along these lines and the numbers in whom it was done were too small to be significant.
It was notable that in only one instance was the organism initially demonstrated as a result of culture after it had failed to be discovered in a wet smear. The organism was grown in 96 8 per cent. of the cases in which T. vaginalis was first demonstrated in a moist smear and the same material was also cultured. In many patients the organism was initially demonstrated at more than one site simultaneously. Each male contact investigated had the series of examinations of urethral discharge, urethral scrapings, urine, and prostatic fluid described above on not less than four occasions before being declared negative; wherever possible, the series of examinations was completed in 2 weeks.
The patients in whom T. vaginalis was demonstrated were followed up by repeating the same routine of examinations twice a week for a further 2 weeks in order to determine if and when the organism ceased to be demonstrable and during this period treatment was withheld. As some patients defaulted for a time and did not report for their follow-up investigations until much later, information was obtained relating to periods without treatment of much longer than 2 weeks. At the end of the 2 weeks' follow-up period or at the first attendance after 2 weeks, all the contacts, whether positive or not, were given a course of metronidazole.
Apart from the series of investigations already described, which were designed to establish the natural history of trichomoniasis in males, several smaller series of patients were subjected to special procedures in an attempt to relate various other factors to the development or otherwise, and the persistence or resolution of T. vaginalis infection in males. Thus half an ounce of potassium citrate mixture was administered three times a day to some of those under investigation. Of this group 56 per cent. had T. vaginalis and 44 per cent. had not. In no case was the organism demonstrated for the first time after the administration of the mixture. Of those infected 33 per cent. ceased to be so whilst taking the mixture, whilst in the other 67 per cent. the infection persisted.
Other men in the series were given two 500,000 i.u. tablets of Falapen twice a day for 5 days (2,000,000 i,u, daily x 5). T. vaginalis was first demonstrated in 25 per cent. of them whilst they were taking the tablets, and in 75 per cent. it was not. It resolved in 20 per cent. of those who already had T. vaginalis when they started taking the penicillin, but persisted in 80 per cent.
Another group of men in the series were exercised immediately before each batch of tests by carrying out 500 revolutions on a stationary cycling machine. T. vaginalis was subsequently demonstrated in 41 -6 per cent. of this group.
Results
The results of the various series of tests were tabulated and certain conclusions emerged about the natural history and epidemiology of trichomoniasis in males.
Analysis of the interval between the last exposure to risk and the first examination of positive male consorts showed that the sooner the contact presented for investigation the more likely was T. vaginalis to be found (Table II Information was also obtained which enabled the incidence of trichomoniasis in males to be related to the duration and nature of the relationship between the consorts concerned (Table III) . The discharge usually consisted of a pearl-grey, viscid meatal bead and was most likely to be observed on arising from sleep. The dysuria was seldom marked and usually consisted of irritation or discomfort rather than pain or burning; it was often accompanied by irritation of the glans penis unrelated to micturition and, less frequently, by slight meatal injection. The urine was usually clear but often contained comma-shaped specks which together with the pearl-like meatal bead may be considered strongly suggestive of trichomonal urethritis. It is worthy of note that 21 per cent. of those in whom T. vaginalis was subsequently demonstrated had no symptoms at all.
It was noted that 76 per cent of positive contacts and 74 per cent. of negative contacts were uncircumcised; thus circumcision appears to have little bearing on the incidence of trichomonal infection in males and no evidence was found to suggest that the infection is either more likely to be found or more likely to persist in the uncircumcised.
A possible relationship between the incidence of trichomonal infection and the pH of the urine was studied. Of the positive males, 62 5 per cent. had acid urine, 31 *25 per cent. had alkaline urine, and 6 25 per cent. had neutral urine when T. vaginalis was first demonstrated. Of the negative cases, 50 0 per cent. had acid urine, 12 5 per cent, alkaline, and 37 -5 per cent. neutral,
NATURAL HISTOR Y OF TRICHOMONAL INFECTION IN MALES
In 43 per cent. of cases the organism was demonstrated at the initial attendance and in 51 per cent. not until a subsequent attendance (Table VI) . All patients who had less than a minimum of four series of examinations were excluded from the series. 93 of the 206 contacts (45-1 per cent.) who completed the full series of tests were found to have T. vaginalis. These comprised 6-09 per cent. of all cases of nongonococcal urethritis seen in the clinic during the same period, and comparison with the figures for previous years shows an increase of almost 100 per cent. in the numbers detected (Table VII) . The relationship between trichomonal infection in males and concurrent urethritis of some other sort was also investigated (Table VIII) . Of those who were positive for T. vaginalis 9 per cent. had concurrent gonorrhoea, 18 per cent. had a non-gonococcal urethritis which persisted after administration of metronidazole, and the remaining 73 per cent. had neither. This compares with concurrent gonococcal infection in 28 per cent., non-gonococcal urethritis in 28 per cent., and neither in 44 per cent. of the negative cases. Of the 93 males found to have T. vaginalis, 29 defaulted before an adequate follow up had been conducted. Of the remaining 64, 38 (59 per cent.) spontaneously ceased to have demonstrable T. vaginalis, whilst in the other 26 (41 per cent.) the infection persisted beyond 2 weeks (Table IX) . It can be presumed, from the fact that they did not consider it necessary to return, that many of those who defaulted at least became symptom-free and may also represent cases of spontaneous resolution. Special attention was paid to distinctions between those cases in which infection persisted and those in which it appeared to resolve spontaneously. It was found that in those in whom the infection subsequently resolved spontaneously-in whom in fact it can be regarded as transient-the organism tended not to be demonstrated at the initial series of tests and that it was never present in great numbers, the interval between last exposure and detection being relatively long, and symptoms and signs of infection minimal or absent. The reverse tendencies were noted in those cases in which the organism persisted. Urethroscopy was carried out in 22 of the 26 cases in which the infection persisted, and half were found to have some degree of stricture of the anterior part of the urethra which was confirmed in a number of cases by urethrograms. Meatal 
